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L Executive Summary,.       .                  ..                           ’ "

I. b...Project Description and Primary Biological/Ecol0gical Objectives¯              "
The g0al of..the the-. ee=ye~ project is.to.establish a functional Culture .system at a DeIta site for-the
threatened .delta smelt.. Such a system, .ba~ed. 0n the annual procurement of 200-300 Wild brood¯ fish,
will supp.on ongoing environmental projects by providing all life stagesof sn~elt fbr laboratory
research. To achieve this goal~ we will defign and ol~rate two sma.11..culture facili.ties~ and optimize
.th~ me~hod0!ogids of culture a.t these facilities, the State Water Projec~t ($WP) Fish Facility. and Fish
¯ Reai’ing FaciIity at the Federal. Station in Byron. The main objectives of the project are: (,1) to
d~velo~ a relia~ble .and tedhnica!ly fea~iible cuiture system encompassingall life stag~s of delta smelt;
(2) to establish and characterize culture.me:..":ods, .environmental and te.chrfical param.eters, ofculture ¯
SYStem, and:its pro..duction capabilities;. (3) to initiate the supply of live. maiefial for t~sfing in
research laboratories, as well ~ p.r~served material and data that can be. used.as test-standards in
ongoing projects of.deira smelt habitat improvement..                                   ¯.:

1. c. Approa    asks/Sched.ule                                    "
The approach to cialture system is basedon our previous Smelt, -projects at the. SWP in. Byron
(Lindberg 1992, 1996) and at UC Davis(Mager et.all. !996),and collaboration wilth twb laboratorieS:.
at UC Da’~is. (Fish Dl,s..eases, Dr. R, Hedrick.. a,.nd Fish Physiology;. Dr. J. Cech).-Delta smelt is an

~ a~nual, species matu,.,,ing at the end. of first year of life and .spawning in springl Witti relatively sma!l
egg yo!k i’esei\,es,tineir no,My .emergedPelagic larvae start exogenous feeding¯ on the;fifthda~.aft.er
hatching. :Howe.vet, the d.urati0nof the larval stage, tq.metam0,-phosis.is ex~;ended for atmost3
months necessitating utilization of cultured and Wi!,d zooplankton for feeding.larvae it.culture-. Our.
culture progrm’n will follow~ with m. o..dificati0ns, five basic st6ps: the procurement 0f.wild juveniles,
re~ing them to.spawni ~ng in fl.o.w-tha-0ugh tanks .hatching embry os~in jars, rearing larvae to pos.t,

¯ larval stage, on. cu-ltur.ed rotifers, and Xeafi’ng post-larvae to full metamorphosis on natural and’
cul~ured zooPlankton.: Moving .th.~ cnfire..Iife :cycle cultur~ .System tO. site .in. the..deita wil! pmvihe~
advantages of .improved spawning performance and availability of the natural zooplankton .for
rearing larvae to metam6rphosis. The schedule and tasks, of the projec.t.follow:

Year ! :. a) -installation of rearing system for.the bro0dsto.ck an.d culture unit.forphytoplanktOn and
rotifers, at .the.Federal Station;. b) rearing and Spawningbrood fish .at both siteS; e).optimization of
larval culture (USe.0fphyioi~lankton);.d) rearing, wild post-larvai stages of de.lta smelt..trapped atthe
Fish. Collection.Facilities, State. and.¯Federal.                                           . ......
Year 2. a) optimization of temperature.and feeding regimes in larval.culture;, b) pi’eliminary
evaluation of larval survival,.development, and growth. "
Year 3.. a) adjustments in .production System based on the results of.two years; b). evaluation, of-.
performance and production capabi!ities of culture system;, c) su..mmary evaluation of system-
design,, culture protocols, and methodologies;
We will supply research labor.atories, and .agencies with. delta smelt of differe~i life stages, ’Our -
takget parameters .for the Culture syste.m utilizing250 .brood fish (with minimum 100 females) are
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m,e:.~..~. ?~?’.,~:~:<. The ~roduc.fi,~n sk’ste~ :;~ expected ~o b~ compac~ but labor-~nten3~:e. Th~ ¢dlr~re

I. ~. ~u~t~Hcation fer Frojectand ~unding bS C,~LEED             .
Th~ d~ta. sm~it po~uIa~’on ~d i~ umqu~ ~pp~~stum?. habit~t m-s affected bY a’%’~b" Of

s.tudi~ is..sc~c~. u.np.redictab]~, and l~ed. to adu.l~subaduk, li)~ stages, whereas ~e majorimpact
may. occuron em-~viife sta~es:-The propDsed project wili suppoa onaoina s~dies onfish screen,
design, engir0nmental phy~i0t0gy, eCo:tox~.cology: ~d habitat improv~memby providing smelt
emb~os;I~vae,,juve~iles; ~d adul.ts.forlab0rato~ :testing... Additionally, prese~ed specimens

--.degelopment growth-ch~s can:be hsed ~-tHe"st~d~d" for the evaIuadon.offishpeff0~ce in the

Project annual cos~ (includes,I:0% ifidirect 60St)~s ~:.94,8.70 for ~eye~ 1, $195,537 for
ano ~zoz.6o~ rot the ue~. 3., Themaior p~:oI-the budget suppo~ .t~ee key personnel who will .be

. ... ~.me a: delta S.me~t culture facility; T~eir previous experiencerod technicM skill
oz. de~t.2 sme!.:..                                    :

Dr._ Se?ge-Dorosh0¢ h~ ,reseafCh ex.pe6~fice and ,expe~se..in developmentM biolo~ ~d.hatc~e~"
. teqhnol0gyof Cu~t.ured fish; including sturge0m s~ped bass, ca~sh, ~Out, ~d m~ine.sp~ies. He
.and ’~;...s"~=radu,,," " -, -’~"s,uoent," " D~.. R~nd.v;~a~et,.      .      _ hav~ de~eloped prototype eukure-sys~em f0r delt~ smelt
at. UC .D~visand chEacterizedsexd~matura~ion, gametogenesis,, and:e~iy de.velopmen( in-~is
s~eci(s. Dr. t0~. Lindb~r~ conducted h:er graduate studies on ~almon metamo~hosis.and feedina

. behavio~ in sturgeon :lafva~. She !~d:an independent"project on delta smelt cuitute at sWP facilities
, in Byron before joining the: universi~, te~,. Joel ~’an ~neana~ h~ v~t experi~ncein-breeding.
and Culture o:f v~ous..fiSh ~pecies; he g~ned n~d0na! reputation ~ one: of.the best aquacultural
rese~ehers. Brent Bridges conducted his.M~S,.-pr0ject on l~.nu~idon ~d h~ exeellent.expe~ise
in algaI,r0tife~, pr0duction.for l~al~e~lt~re., including 2 .ye~s ex~rience wi~ delta smelt..J~nnie
Kule2ykh~ complFt~d;a BS Degree in Bi01ogyand h~ developed expeNence in spaw~ng, ~d-
rearing .of-l~;Zl: ~d .juvenile-smelt at.the SWP site,                                     "

. I, g; Monitoringand DataEvaluati6n - ~ ¯ ¯.                         --
¯ Some of maCetial of.this pr0ject"can be usedas:the standards for bio-monitoring progr"am, .For
example;,developmental charts, f0rdelta-smelt can 1be Used in the analysis Of Captured embr~,0S,
larvae;.and post-larvae of smelt in different .locations, to ~xarmne.larval dispersal, growth ahd
development in wild populatio.n. ..,. ¯       . .... - .... .

I. h~ Local Sdppor~(~0.0,rdinati0nwith otherPrograms/Compatibility w, it, h CALFED

The loc,~fion of’this project..on ~ite in theDeita is expected.to enhance collaboration l:;etween ,State .,. ,..
and Federal A~enc!es..a~nd"univ..ersi!y rese~chefs~I We?will c0iiab0rate with t~esevei’ai !aborats~ies
andresearchers.at. UC-Davis: -.. ..    "        .          "                                .
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